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Materials and Methods
Polyhalogenated aromatic hydrocarbons (PHAHs) are a group of environmental contaminants that include the polychlorinated dibenzo-p-dioxins (PCDDs), dibenzofurans (PCDFs), diphenylethers (PCDEs), biphenyls (PCBs), and naphthalenes (PCNs) (1, 2) . PHAHs evoke a broad range of toxic and biochemical responses (3, 4) . One common adverse effect is reproductive toxicity, including reduced fertility, decreased litter size, diminished uterine weight, and altered ovarian functioning in several species (5) (6) (7) . Recent studies showed an effect on endometriosis in several species following exposure to 2,3,7,8-tetrachlorodibenzo-pdioxin (2, 3, 7, (8, 9) . Endometriosis is the growth of endometrial tissue outside the uterus, often causing infertility and pain (10) . A major characteristic of endometriosis is the presence of lesions and hemorrhagic cysts in the peritoneum (11 Many researchers suggest that the prevalence of endometriosis is increasing in the general population (15) . While a 10% prevalence rate in the general population has often been accepted (10) , estimates are as high as 60-80% among women with infertility or pain in Belgium (16) . Researchers suggest that the high incidence rate of endometriosis in Belgian women coincides with elevated concentrations of persistent organochlorine environmental contaminants in this country (17) . For example, elevated blood levels of PCBs were discovered in Belgian women who suffer from endometriosis (17) . A recent study in Israel has also demonstrated an association between endometriosis and elevated 2,3,7,8-TCDD levels (18) .
The mechanism of action by which dioxin induces increased proliferation of endometriosis in recent animal studies (8, 9) has not yet been determined. (9) . Because mice showed a greater degree of endometriotic severity (9), appeared to lack overt endocrine disruption at the doses studied (9) , and demonstrated greater immunosensitivity (20) (SD) were determined for all dose groups for body, liver, ovarian, uterine, and lesion weights and lesion diameters. For EROD activity, the statistical intergroup comparisons were determined using a one-way analysis ofvariance (ANOVA) followed by Fisher's protected least significant difference (PLSD). The levels of probability of statistical significance for EROD data are p<0.01.
Results
EROD activity is a marker for CYPlAldependent enzyme induction by 2,3,7,8-TCDD and related compounds (19) . In this study, constitutive EROD activity in control animals for three separate experiments were similar (Table 1) . A statistically 26 .7% of the total corpora lutea in control animals, was characterized as regressive. The absence of active corpora lutea and the high percentages of regressive corpora lutea in these dose groups indicate either a direct or indirect chemically induced atrophic effect on the ovaries in these animals.
The final parameters measured in the study were uterine, thymus, and liver weights. Uterine weights of all treated animals were not statistically different from values of control animals, and analysis of uterine weights for three separate control experiments revealed no statistical differences (Table 2 ). There was an apparent nonsignificant increase in uterine weights of mice treated with 3 pg 2,3,7,8-TCDD/kg bw, which was followed by an apparent decrease in uterine weights in the highest dose group, 10 pg 2,3,7,8-TCDD/kg bw. These effects on uterine weights were similar to those observed in animals treated with PCB 126. A trend toward a slight decrease in uterine weights with increasing dose of 4-PeCDF was observed. Treatment (Table 2) . In contrast, exposure of animals to PCB 153 or 1,3,6,8-TCDD resulted in liver weights in all dose groups similar to controls.
Discussion
The promotion of endometriosis only by PHAHs with high binding affinity to the Ah receptor is consistent with the hypothesis that PHAH promotion of endometriosis is Ah receptor mediated. Due to variability in these results from study limitations such as individual animal variability, bioassay insensitivity, and gross invasiveness of the surgical procedures, conclusions about the mechanism of action by which HAHs promote endometriosis are only preliminary. Follow-up studies should attempt to refine the surgical model to more accurately assess the effects of HAHs on endometriosis.
As in previous studies that focused on lesion diameter as the primary endpoint to assess the influence of 2,3,7,8-TCDD on the promotion of surgically induced endometriosis (9) , this study evaluated the effects of 2,3,7,8-TCDD, PCB 126, PCB 153, 1,3,6,8-TCDD, and 4-PeCDF on endometriotic lesion diameter ( Table 1) . The mechanism by which PHAHs such as 2,3,7,8-TCDD, PCB 126, or 4-PeCDF increase lesion diameter is unknown, but it appears to be Ah receptor mediated, as is true for all other well-characterized 2,3,7,8-TCDD-induced responses (24) .
Structure binding relationships (SBRs), based on affinity of ligand binding for the Ah receptor, are often indirectly assessed by induction of arylhydrocarbon hydroxylase (AHH), EROD, and other enzyme activities, and are described by structure-activity relationships (SARs) . Previous studies showed a correlation between endpoints, such as CYPlAl induction, and affinity for the Ah receptor expressed through SARs (25) . For example, in this study 2,3,7,8-TCDD, PCB 126, and 4-PeCDF, the congeners that increased endometriotic lesion diameters (statistically significant only in animals treated with 2,3,7,8-TCDD or 4-PeCDF), have the strongest binding affinities for the Ah receptor (1, 26, 27) . In contrast, compounds such as 1,3,6,8-TCDD and PCB 153, which did not induce any increases in endometriotic lesion diameter, have weak affinities towards the Ah receptor (27, 28) .
Endometriotic lesion weights were also measured for secondary analysis of changes in endometriotic lesion sizes due to HAH exposure (Table 1 
